Introduction
The multi-generational workforce is not a new phenomenon; different generations have been working alongside one another for many centuries. However, workforce demographics are currently undergoing a period of change. "By 2020, close to half the adult population in the European Union will be over 50" (Vickers, 2005, p2) . This, coupled with a multitude of other factors such as shortages in pension funds, increased age and disability discrimination legislation, and organisations' recognising the benefits of retaining 'knowledge capital' held by older workers (Smith, 2008) is resulting in a greater number of older workers prolonging retirement. However, with old age comes physical changes, and it is recognised that the workplace may need to adapt in order to cater for the older worker's needs (Smith, 2008) .
It is not just the older generations who are influencing workplace design. The latest generation to enter the workforce, generation Y, are bringing with them new work styles, new technologies and new ways of interacting (Steelcase Inc, 2006) . Organisations are recognising the benefits that this highly competitive generation bring to the table and so are designing workplaces that both attract and retain workers from this dynamic generation.
The advent of this highly diverse multi-generational workforce has posed a new set of questions for Corporate Real Estate professionals, HR managers and organisations alike (Hughes and Simoneaux, 2008, p32): 1. How do you effectively manage a workforce of diverse ages and expectations? 2. How do you design a workplace that performs for all ages?
3. How do you facilitate the transfer of huge stores of accumulated business knowledge from older to younger workers?
In order to study the trends of a multi-generational workforce and try and provide answers to these questions; first something common to all generations should be identified which can remain as the constant unit of analysis within the research (Collis and Hussey, 2003) . This unit of analysis is knowledge work.
Knowledge work is work that requires a higher level of learning to be applied and knowledge workers are the fastest growing group of workers in developed countries today (Vickers, 2005) . The key aspect of knowledge work which is pivotal to the study is knowledge transfer.
Knowledge transfer is the exchange of knowledge between workers. This is vital to both collaboration and mentoring; where workers share information and ideas with one another through interaction; and where knowledge workers share their experiences, usually from experienced to less experienced staff. Organisations are recognising the vast quantity of knowledge that older workers have acquired, and the importance of passing this knowledge to the younger generations within the workforce (Steelcase Inc.
2009):
"Never before have younger generations been so poised to learn from their older colleagues. Supporting that exchange of knowledge before it is too late is essential to the future of many businesses." (Steelcase Inc. 2009, p8) The aim of this research, therefore, is to evaluate through a case study analysis;
whether the multi-generational workforce require different work spaces to facilitate knowledge work and knowledge transfer.
Literature review
The advent of the multi-generational workforce has led to the development of research and theory regarding the characteristics and differences between the generations and how the workplace can be adapted to cater for the different generation's needs (Haynes, 2011) . The multi-generational workforce can be classified as four distinct groupings:
Traditionalists: -Born between 1922 and 1945; also known as veterans, are characterised as being dedicated, stable and loyal, but also resistant to change and reserved.
Baby Boomers: -Born between 1946 and 1964; are characterised as being optimistic, team players and service driven. However, they are generalised to be technologically challenged and value their own space such as a private office. The main findings from the OXYGENZ report which are of importance to this research are summarised below (Puybaraud et al, 2010) :
 Generation Y prioritise collaboration and interaction in the workplace. This should be supported through the provision of team spaces and break out spaces, which support both formal and informal collaborative engagement.
 Continued learning and development is very important to this generation.
 Generation Y place great importance on working in and among a team.
 Generation Y are a social and collaborative workforce.
These findings would suggest that these younger workers are keen to knowledge share and see obtaining knowledge and interacting with colleagues as a key part of the working environment. With this in mind; how can the workplace facilitate knowledge work and knowledge transfer between the generations?
A key piece of research into knowledge transfer is by Appel-Meulenbroek (2010) , who undertook a case study into whether knowledge sharing activity could be influenced through building design. Interestingly, the study was only concerned in measuring meetings or knowledge exchanges which occurred by coincidence or were intended but not scheduled; as meetings which were scheduled could not be determined as a product of the building layout.
The study recognised that there are two spatial behaviours that are responsible for these coincidental meetings; movement (around a building) and co presence (the number of people you can see from your desk) (Appel-Meulenbroek, 2010 ). The methodology Appel-Meulenbroek used to study the impact of building layout on these spatial behaviours included the use of spatial network analysis (the workings of which go far beyond the needs of this paper) and the use of log books for staff to record where both coincidental meetings and intentional but unscheduled meetings took place.
Appel-Meulenbroek (2010) found through her study that co-presence is the most important factor in building design in order to facilitate knowledge sharing:
"co-presence is the most important effect of a building on knowledge sharing.
People in close proximity interact more, because they bump into each other when moving around the vicinity of their workspace." (Appel-Meulenbroek, 2010, p192) It would therefore appear that whether by intention or coincidence, open plan office design provides an ideal environment for knowledge sharing as through co-presence one can see what another is up to, which therefore "makes it easier to provide unquestioned help" (Appel-Meulenbroek, 2010, p201) . This is also supported by Vickers (Smith, 2008) . Haynes (2008) does, however, recognise that office design does not have to be wholly open plan to enhance knowledge sharing and in fact, it would appear that other findings from Appel-Meulenbroek's (2010) study can be explored to provide knowledge sharing activity "To enhance interaction, whilst also ensuring minimum distraction, attention needs to be given to the office layout and provision of common interactive areas and quiet distraction free areas" (Haynes 2008, p300) . Steelcase Inc. Appel-Meulenbroek's (2010) study is a key piece of research into how building design can facilitate knowledge transfer. However, there is a need for further research and publications into why knowledge transfer can be enhanced by workplace design. Real estate is the second highest cost to businesses after labour (Appel-Meulenbroek, 2010), which is why more companies are concerned with getting better value for their money, or increased cost/benefit ratio. However, whilst knowledge sharing is now being recognised for the benefits it can provide, it is still studied comparatively less than employee productivity and employee satisfaction within the workplace environment (Appel-Meulenbroek, 2010).
One area in which organisations can benefit from the effects of knowledge transfer is increased innovation through creative collaboration (Steelcase Inc. 2010) . Another form of knowledge transfer, which is of great relevance to this research, is guidance and mentoring (Smith, 2008) . This has huge implications for the older and younger knowledge worker and it is recognised that facilitating knowledge transfer between these generations, one of which is currently entering the workforce whilst the other is due to leave, is of increased importance to organisations today "In a knowledge economy, experience is a valuable asset, and organisations are becoming more aware of the effects of knowledge drain when they lose their most experienced employees" (Smith, 2008, p5) .
In summary, organisations can benefit from knowledge transfer through increased productivity as a result of collaboration and through the retention of tacit knowledge or 'knowledge capital', which "resides in individuals, not institutions" (Vickers, 2005, p24) , being passed from older to younger workers. The question which these papers and publications do not address, however, is whether the multi-generational workforce requires different workspaces to facilitate knowledge transfer. This paper will aim to address this research question through the use of case study analysis.
Method
The case study was undertaken in 2010 at Leeds City Council (  Kitchen, corridor, print room etc -Whilst these spaces were not specifically designed for the pilot, as suggested by literature surrounding the topic, they may prove ideal spaces to facilitate knowledge transfer.
The knowledge work undertaken within these work settings, the impact of the workspace upon which was to be studied, was identified as follows:
 Case work -Work cases which are assigned to workers and for which they take responsibility for, usually linked to their area of expertise.
 Mentoring -Junior or trainee staff who work alongside experienced colleagues who mentor them through certain aspects of their case work.
 Meetings -Scheduled meetings between colleagues and teams where caseload and work related issues would be discussed. Unscheduled meetings such as meeting with a colleague to discuss a case on an ad-hoc or even coincidental basis.
In order to study whether the multi-generations preferred different work settings to undertake knowledge work and facilitate knowledge transfer, a questionnaire and focus group analysis was undertaken.
The first half of the questionnaire focused on where participants preferred to undertake certain types of work (based on the types of knowledge work identified above), for example "Where do you prefer to work if the work you are undertaking requires a high level of concentration?" The second half of the questionnaire focused on work settings participants felt best aided knowledge transfer, through questions such as "Where do you feel you interact with colleagues best?" For both sets of questions participants were given the option of choosing the work settings provided on the pilot scheme.
Through analysis of the different generation's responses to the questionnaire, it was possible to determine on a quantitative basis whether different generations required different work settings to facilitate knowledge work and knowledge transfer. The questionnaire received a very high response rate of 86% with 53 responses. Of the 53 respondents, 50% were baby boomers, 36% were generation X and 14% were generation Y.
However, in order to obtain qualitative data, a focus group session was held with six participants from the pilot study (representing Gen Y, Gen X & Baby Boomers) in order to discuss the reasons why participants preferred certain work areas for certain aspects of knowledge work. Four topics were debated, those being; concentration; meetings; team based work/collaboration; and knowledge transfer. Analysis of the focus group transcript and the results of the questionnaire provided a basis on which conclusions could be drawn on whether within the context of LCC; the multi generational knowledge workforce require different work spaces to facilitate knowledge work and knowledge transfer.
Results

Concentration
The responses from the questionnaire regarding work that requires concentration are outlined in figure 1.1 below: (Figure 1.1) Analysis of the questionnaire results together with findings from the focus group show:
 All three generations favour working at home when undertaking work that requires concentration.
 The baby boomers had the highest response with 63% preferring to work at home, followed closely by generation Y with 57% and generation X with 40%.
 Interestingly, the quiet room, a space designed to be used for concentration work, was only the second most popular choice for baby boomers (15%) and third most popular for generation X (24%). This would suggest that both generations are quite certain of where they like to undertake work that requires a high level of concentration.
 Unsurprisingly, responses from the focus group outlined that noise and distraction was a major contributor to losing focus when undertaking concentration work which is why many prefer to work from home.
 During the focus group, the Baby Boomers made comments about preferring the quiet room as a place to undertake concentration work due to the convenience of its location. The quiet room is situated in close proximity to both the team based area where workers files, stationary and personal belongings are kept and also in close proximity to the kitchen and its tea and coffee making facilities.
 Location and convenience could be a key factor why working from home was the most popular choice for all generations. Working from home eliminates the need to commute and so is very convenient.
Scheduled Meetings
The questionnaire asked participants two questions regarding where they prefer to go It's not confined" which would suggest that generation Y find informal meeting spaces such as the atrium more collaborative.
The questionnaire responses for generation X (59% in figure 1.2 and 53%in figure 1.3 in favour of bookable meeting rooms) would suggest that like their older co-workers, generation X also prefer formal confidential meeting spaces. However, comments from the focus group would suggest that they may be coming around to the idea of informal meeting spaces after having seen that they are becoming common practice in modern 
Ad-hoc meetings
The responses to question 5 in the questionnaire, which asked participants their preferred location to hold ad-hoc meetings, paint a contrasting picture to the responses regarding scheduled meetings.
( Figure 1 .4) Generation Y's preferred choice was again the atrium with a majority response of 71%.
generation X were evenly split at 41% each for the atrium and team based area, and the baby boomers marginally preferred the atrium (44%) over team based area (37%).
Perhaps even more significant is that the option of the bookable meeting room came third to the atrium and team based area for both generation X and the baby boomers with 12% and 11% of the votes respectively. This would suggest that when the meeting is informal in nature, such as a discussion with a colleague regarding a case being worked on; generation X and the baby boomers do not feel the need for formal and confidential meeting environments.
Collaboration
Questions 6 to 10 of the questionnaire focused on collaborative work asking both specific and general questions regarding collaboration and knowledge transfer. For example, where workers prefer to offer and receive guidance on cases they are working on, to more general questions such as where workers feel they share information, ideas and interact best. The responses to these questions came back overwhelmingly in favour of the team based area for all generations, with the atrium being a noticeable second most popular choice for many.
The focus group aimed to explore workers feelings on collaborative team based areas and the findings from these discussions help to explain why the team based area is such an important space for this aspect of knowledge work. Noticeably, there does not appear to be any major divides between the generations, which would suggest that team based areas suit all generations as a collaborative work space. 
Knowledge Transfer
Questions 6-11 of the questionnaire focused on knowledge sharing, from offering guidance and mentoring, to sharing information, ideas and interacting. As with the questions regarding collaborative working environments; all generations chose the team based area as their preferred location for this aspect of knowledge work. act as 'attractors', which draw workers around the building to these points were chance interactions can occur (Haynes,2008) Participants of the focus group noted that now the office had moved to a non-hierarchal structure with management sitting amongst staff, opportunities to discuss matters with management had also increased: 
Recommendations
The findings from the study show that in the context of LCC there are some key differences between the generations regarding certain aspects of knowledge work such as formal/informal meeting spaces. In other aspects, such as knowledge sharing, the generations appear to agree on key aspects such as mentoring and team based working environments.
In order to highlight the main findings of the study, a workplace for the multi-generational knowledge workforce is outlined below.
Team Based Area
The main work area should be open plan and consist of team based desks, but which are not confined to any one team or individual. This environment will aid knowledge transfer through co-presence (Appel-Meulenbroek, 2010) and 'creative eavesdropping' (Haynes, 2010) . Findings from the study show that these work environments benefit all generations from a knowledge transfer perspective as it is not only the younger generations who are receiving tacit knowledge, but all generations, e.g. the younger generations can pass tacit knowledge regarding modern technology to the older generations (Vickers, 2005) . The findings also suggest that by mixing with other teams new avenues of work can be explored and collaborative projects created.
However, team based areas should not become too interspersed as there is risk of losing the benefits of working within a close knit team such as interaction and guidance.
The team based area is small enough at LCC for this not to happen. However, if this work environment were to be created on a larger scale then it may be beneficial to create sections of the office without physically creating barriers such as partitions, which would limit the level of co-presence.
Meeting Areas
The findings show that the younger generations within the workforce at LCC prefer informal meeting areas whilst the older generation like to keep scheduled meetings formal, but are happy to use informal areas for unscheduled meetings such as offering guidance. Generation X, who could be considered part of both the younger and older generations, appear to be sat on the fence, but are warming to the idea of informal meeting space.
The views of the older generations with regards to private meeting spaces for confidential matters are valid and respected by the other generations. However, how often private meeting spaces are used for genuine privacy reasons are unknown.
Therefore, private meeting spaces should be provided in the office environment, but comparatively less than informal meeting areas. These spaces could also double as private working areas when not in use; as board and meeting rooms are often underutilised and therefore cost inefficient (Steelcase Inc. 2010 ).
The use of informal meeting spaces should be maximised. Findings from the study suggest that the success of the atrium space at LCC is due to it being light, airy and informal. Informal meeting spaces should therefore try to create a comfortable environment where colleagues feel more at ease talking with each other; where they will not be distracting others and where guidance can be nurtured.
The atrium at LCC also doubles as a space where colleagues can meet to eat their lunch together. This social environment is also seen to aid knowledge transfer through creating a network of trust (Steelcase Inc. 2010) . Therefore, the office should provide these environments in order to build social networks within the workforce.
Spaces to concentrate
The findings from this study concur with Welcoming Workplace (Smith, 2008 ) that knowledge workers require space where they can undertake work that requires a deeper level of concentration. The findings from the study show that this space should be free from distraction and noise interference, allowing the worker to focus the mind on the task in hand. Interestingly, findings from the focus group show the importance of this space being conveniently located. If it is not convenient for the worker to use this space, for instance if it is located too far away, then the worker may continue to work in a distractive environment, which is not beneficial to the knowledge work being undertaken (Smith, 2008) . Similarly, the characteristics of the space should be addressed as the quiet room at LCC was noted for being underused due to it being too cramped, noisy and having no natural light.
If private meeting rooms were to double as concentration booths, then these spaces should not be overcrowded. Smith (2008, p14) advises concentration areas should be designed for "solo working". However, balancing the work place benefits against efficiency benefits can often result in these spaces becoming too constrictive. Hughes and Simoneaux (2008) realised the benefits of maximising the use of space by ensuring that walkways and bridges provided places for workers to bump into one another and interact. The findings from the study show that all the generations have chance encounters where they either discuss matters on the atrium balcony or in the kitchen, whether offering guidance or discussing work or social matters. The office should therefore provide 'attractors' (Haynes, 2008 ) that draw workers around the building, such as the kitchen or vending facilities, which, through the spatial behaviour of movement (Appel-Meulenbroek, 2010), will aid knowledge transfer.
Linking the building
Conclusions
Changing workplace demographics mean that at present up to four different generations could be working side by side in the workplace today. Recognising the characteristics of these different generations and how the workplace can be adapted to cater for their needs is of great importance to organisations to ensure for a happy and productive workforce (Smith, 2008) .
Perhaps of greater importance is the recognition of the huge stores of knowledge and experience held by the older generations, whom are prolonging retirement, and the advent of the latest knowledge thirsty generation to enter the workforce (Smith, 2008) .
Appel-Meulenbroek (2010) identifies that knowledge transfer is studied comparatively less than productivity, however, designing office environments that facilitate knowledge transfer will maximise the cost benefit ratio of the real estate, the second greatest cost to business' after labour costs (Appel-Meulenbroek, 2010 ).
This paper, through a case study analysis, aimed to identify whether the multigenerational knowledge workforce require different work spaces to facilitate knowledge transfer. Recommendations have been made as to how office design can best facilitate knowledge transfer between the generations. Incorporating these recommendations in workplace design should enable greater knowledge transfer which in turn maximising the cost benefit of the real estate.
